Conventional extradural analgesia during labour with 0.25-0.375 % bupivacaine may induce motor weakness and subjective sensory deficit, reducing maternal satisfaction. Even in a regimen for ambulatory extradural analgesia (0.1 % bupivacainefentanyl 2 g ml 91 ), a potential for proprioreception impairment exists, which may impair safe ambulation. We have combined fentanyl with clonidine for extradural analgesia in labour, and compared its effects with 0.25 % bupivacaine, in a randomized, double-blind study. We studied 28 women requesting extradural analgesia for labour; they were allocated randomly to either group 1, who received clonidine 120 g with fentanyl 50 g, or group 2, who received bupivacaine 25 mg. Detailed clinical neurological examination was undertaken 30 min later. Pain was assessed subjectively using a 10-cm visual analogue scale (VAS). There were no significant differences in VAS between the groups at any time. Median onset of analgesia was longer in group 1 (24.3 (interquartile range 20-35) compared with 17.5 (15-25) min) (P : 0.05) and 79 % of group 1 vs 86 % of group 2 patients reported a high degree of satisfaction with extradural analgesia. Patients in group 2 had a much higher incidence of motor weakness (P : 0.01), impaired perception of pinprick (P : 0.01) and impaired distal joint proprioception (P : 0.05) than group 1. We conclude that clonidine 120 g-fentanyl 50 g provided comparable extradural analgesic efficacy as 0.25 % bupivacaine for the first stage of labour. Furthermore, unwanted neurological effects were significantly less. (Br.
who received bupivacaine 25 mg. Detailed clinical neurological examination was undertaken 30 min later. Pain was assessed subjectively using a 10-cm visual analogue scale (VAS). There were no significant differences in VAS between the groups at any time. Median onset of analgesia was longer in group 1 (24.3 (interquartile range 20-35) compared with 17.5 (15-25) min) (P : 0.05) and 79 % of group 1 vs 86 % of group 2 patients reported a high degree of satisfaction with extradural analgesia. Patients in group 2 had a much higher incidence of motor weakness (P : 0.01), impaired perception of pinprick (P : 0.01) and impaired distal joint proprioception (P : 0.05) than group 1. We conclude that clonidine 120 g-fentanyl 50 g provided comparable extradural analgesic efficacy as 0.25 % bupivacaine for the first stage of labour. Furthermore, unwanted neurological effects were significantly less. (Br. J. Anaesth. 1996; 76: 319-321) Local anaesthetics, most commonly bupivacaine, administered repeatedly for extradural analgesia in labour may cause progressive motor block even if relatively dilute concentrations are used. This has resulted in decreased maternal satisfaction with extradural analgesia [1] . The introduction of ambulatory extradural analgesia, using very dilute concentrations of local anaesthetics, in combination with adjuvants such as fentanyl and adrenaline, has allowed greater mobility and maintenance of near normal somatic sensation [2] . However, clinical impairment of distal joint proprioception after an ambulatory extradural regimen has been reported recently, giving rise to anxiety that safe ambulation may be impaired even in the presence of apparently normal lower limb motor function [3] . Clonidine, in common with opioids, has successfully enhanced bupivacaine-induced extradural analgesia in labour [4] , but its use alone for postoperative extradural analgesia has been disappointing. Clinical trials of extradural opioids alone have yielded conflicting results [5] . However, intrathecal opioids, used alone or as part of a combined spinal-extradural technique, seem promising [5] .
No prevous study has assessed the impact of combining fentanyl with clonidine, without local anaesthetic, to provide extradural analgesia for the first stage of labour. We hypothesized that unwanted neurological effects should be greatly diminished with this combination. The purpose of this study, therefore, was to compare the analgesic efficacy and effect on proprioception and motor weakness of combining these two analgesic adjuvants, with 0.25 % bupivacaine, for extradural analgesia in labour.
Methods and results
After obtaining informed consent and local Ethics Committee approval, we studied 32 women (n : 22 nullipara) in established labour (minimum 3 cm cervical dilatation, 80 % cervical effacement). Patients with more than 6 cm cervical dilatation, intercurrent disease or those with a complicated pregnancy were excluded. No patient had received any analgesia before the extradural.
After administration of Hartmann's solution 500 ml i.v. to the patient, an extradural cathether was sited at the L2-3 or L3-4 intervertebral space. Patients were allocated randomly to one of two groups, and extradural analgesia was administered in a double-blind design, that is the anaesthetist, midwives and patients were unaware of which analgesic regimen was being used. The hospital pharmacist prepared the study solutions in coded 10-ml syringes, and arranged randomization according to computer-generated random numbers. Patients in group 1 received clonidine 120 g (0.8-ml solution) and fentanyl 50 g (1-ml solution), made up to 10 ml with normal saline. These doses were chosen because previous studies on postoperative patients found them to be safe and effective [2, 4, 6] . Patients in group 2 received bupivacaine 25 mg in a 10-ml solution. No test dose was given. If patients were receiving an oxytocin infusion, it was stopped during insertion of the extradural and until analgesia to half the baseline visual analogue scale (VAS) score was achieved. Non-invasive arterial pressure and continuous fetal heart monitoring were maintained in all patients during labour.
Subjective perception of maximum pain intensity during uterine contraction was recorded on a 10-cm VAS before insertion of the extradural cathether and at 5-min intervals thereafter for the first 40 min, and then at 60-and 90-min intervals. The time taken for the baseline VAS to be reduced by 50 % was noted retrospectively. Subsequent analgesia was provided by an extradural infusion of 0.1 % bupivacaine, prepared by the anaesthetist and commenced by the midwife at a rate of 3-6 ml h 91 , at her discretion, if VAS scores increased to 94 or if patient discomfort increased. The time from the initial bolus to commencement of this infusion was noted as the duration of analgesia. After delivery, overall satisfaction with extradural analgesia was recorded by the patient on a four-point scale: excellent, good, fair or poor. If analgesia was inadequate, a 5-ml bolus of 0.25 % bupivacaine was given.
Thirty minutes after the initial bolus, a detailed, clinical neurological examination of the lower trunk and limbs was performed by the same observer, as described previously [3] . Maternal arterial pressure (standing and recumbent), and any pruritus or shivering, and sedation levels were also recorded. Sedation was graded on a four-point scale: awake, drowsy, dozing (eyes shut intermittently) or asleep (but rousable on being spoken to). Hypotension was defined as a decrease in systolic arterial pressure of at least 30 %, and was treated by giving another 250 ml of Hartmann's solution i.v., repeated as necessary. Fetal heart rate was noted throughout labour using a cardiotocograph. After delivery, neonatal Apgar scores were recorded at 1 and 5 min.
The groups were similar in physical and labour characteristics. Four patients were subsequently lost from the study (n : 3 multiparae) because delivery occurred within 60 min of extradural catheter insertion. There was a comparable degree of analgesia, as assessed by VAS, between the two groups at all times. Median onset of analgesia (defined as the time taken for the baseline VAS to be reduced by 50 %) was significantly longer in group 1 (24.3 (interquartile range 20-35) vs 17.5 (15-25) min) (P : 0.05). When established, however, duration of analgesia provided by both regimens was similar. Median consumption of 0.1 % bupivacaine infusion was similar in each group. Eleven (79 %) patients in group 1 and 12 (86 %) in group 2 recorded an "excellent or good" overall satisfaction rating for their analgesia (table 1) .
Patients in group 2 had significantly more motor weakness and impaired perception of pinprick, characterized by anaesthesia (no sensation) or analgesia (sharp stimulus perceived as blunt). All patients in group 1 had preserved spinothalamicmediated sensation (pinprick and temperature), in spite of reporting significant analgesia for labour pain. The incidence of impaired proprioception was also significantly higher in group 2, but differences in the other posterior column sensory modalities were not significant (table 1). Median sensory level was T10 in both groups.
There were no significant differences between groups in lowest systolic pressure, or the incidences of commonly reported side effects of the drugs used. Eight of 14 patients in the clonidine-fentanyl group had hypotension compared with four of 14 in the low overall incidence of side effects, together with the low numbers studied, the power of this study to detect true differences in these side effects was only 30 % for sedation and 45 % for hypotension.
Comment
We chose to compare a clonidine-fentanyl regimen with 0.25 % bupivacaine, rather than an ambulatory regimen of 0.1 % bupivacaine, because we found that the latter has suboptimal, short-lived analgesia when not combined with spinal anaesthesia [3] . In ad- dition, favourable comparison with the analgesic efficacy of the higher dose of bupivacaine would be desirable with a new regimen. We did not allow our patients to walk as we were unaware which solution was used, and felt that 0.25 % bupivacaine would be unsafe. Our data suggest that the side effect profile was low, with 11 patients unaffected by sedation; the remaining three patients showed only mild degrees of sedation. This contrasts with other studies of patients in labour using bupivacaine and clonidine, in which 50 % of patients had sedation scores of 2 or more [4] . Although hypotension occurred at some time during the study, it was twice as common in patients receiving the clonidine-fentanyl mixture, no patient reported symptoms attributable to it and no patient had postural hypotension. In our study, the degree of sedation and hypotension was mild. Pruritus was not a feature in our study. In common with other reports using these agents extradurally [2] , our median neonatal Apgar scores were very satisfactory (table 1) .
The occurrence in our bupivacaine-free group of a degree of posterior column impairment, together with the absence of segmental sensory changes, despite satisfactory analgesia for labour, is intriguing. Extradural clonidine prolongs the sensory and motor block induced by bupivacaine [4] , but it is not known if it has intrinsic inhibitory effects on axonal transmission. Fentanyl, and surprisingly, normal saline administered extradurally, cause segmental sensory deficit, but again the mechanism is unclear [2] .
A study of the neurological status of the lower limbs of women in labour receiving extradural analgesia with 0.1 % bupivacaine and fentanyl 2 g ml 91 was conducted in 50 primigravidae, and there was a high incidence of posterior column sensory impairment [3] . Although the present study did not directly compare them, it may be safer for patients receiving clonidine-fentanyl to walk than a group receiving an ambulatory regimen (e.g. 0.1 % bupivacaine with fentanyl 2 g ml 91 ), because of decreased unwanted neurological impairment. Moreover, a comparison of extradural fentanyl alone with 0.04 % bupivacaine, adrenaline 1.7 g ml 91 and fentanyl 1.7 g ml 91 (BAF) found that 70 % of patients receiving each regimen could walk, but motor weakness and orthostatic hypotension occurred in significantly more patients in the BAF group [6] . We acknowledge, however, that experience of more than 7000 cases of ambulatory extradural analgesia recorded no incidence of falling. Such large series of safe reports on the use of the ambulatory regimen of extradural analgesia suggest that the theoretical risk of falling from impaired posterior column sensation is minimal. In addition, our patient numbers were small, and larger studies are required to confirm the safety of the clonidine-fentanyl regimen in terms of its potential side effects.
